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sdfSi-o., SS5ii:7y7 , 53a. 63b 

>'ORr]i- 7 >:/G 3 a. 5 3 b o O tc ^ _h£C?t on 5 1 
a -oOAOtV! 9 l'^]CS-T'o^^^= 'j / 6 2 a . 6 
2 b ^odSS-To, -r^^'o. ='J^- * 5 2 a . 62b 

K;-^^'r^ ; ;ii;:i;o-c. v>':/63:i. 63b^> 
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Wffi*JtS»fl!lDB!=E**ii.5*«i:€:**. 

[tl] nl<n'sin9<n2 
[0 0 0 1] 

[0 0 0 2] 

[uE5SWS-7ff] E L (Electro Luminescence : i U * 
c/U5^-y-tr>-^-) -?CRT (Cathode Ray Tube : £St£ 
Siff) . LED (Light Emaiting Diode : ^TC^'i'Tr— 

i- * ;t <6 5: * , SSS'o. itsiifjS 

[0 0 0 3] S.^yyys?: 
d 5ii. ?s.8,5 7 ^ T-^^SSS «:fv>o 
&nWf&m&^-r®immx~h ; b, 7^! l a. lib 
;±. »A«*£eff i 2coSfiSfi!. *2r:;fi6f 7 

>7"1 la. 11 b f^b^Ttii. SSAf^SSSt 1 2-1-3 
i|L, SAttKl 3T-Sftt$iv. P?a : rSfiK^^3£ 1 2- 

« *p it i 1^^7X7^^. 
irfft-Ctf-; ^> 7 >-7' 1 la. II b 5:iK&S?^SSSE I 2« 

«*ffio ffifiiM : - ISE^Ffili X'h 0 . Bb&.&3 i>'.Kc< . 
;X\*X^ter::\eiM,^^ViiEXt>v, 

(ooo-H ©uW-St^^ 

El G i i . S It n n CO it f £ 1' /=! ' ' * it X .8. 2 i -f = ^ ?i ^ n't 

->7'2 3iO;{^i?i^^S2 -I i.^5»M~£«tE 
2 2 L . v>-7'2 :.5.i.iv>^5.-ifi-:SJ:<fltlrai (ift" 

-\m) ^SrtiT'j, 2 2 ^':tx-:iK 

t+:f& ! "i?i;»:--'> v >-7'2 3-^fM;ii:;;a ; ; . ™^t--b i-v ; >-x J 

-r-.^!!^^^:! . KISS 2 1 i' 7 :-" 7" 2 3 ^cTui-fleK 



(2) 4fK^5- 1 5 8 0 3 3 
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[0005] ©¥W7 >-7"^^: 

1711 3p«J&9V7 , :^©#SEK«Srffl^5«fi** 

i3 1«Sft5. «;t1£®3 l cofc&iSiSSl-tt. xftm 
«E32a. 3 2b *sfil3SixT*i 9 . 3 2 

10 a. 3 2 bW<75S5c«CJ:oT*3tao3 * 

[0 0 0 5] ®*3fe|g*S: 
13 8 14. »3tffi**<Ojt»Sll*^^5SSJiia^3a«<7? 

m&.?:^-tmX'tbZ>, 7 1 n^SzWetLTtTcii. 

20 fj5 s B s ^^S4 5 tttS*H!l!l*S!=ttR*t*g4 2 75^1213: 
4 4 art ji L-Cflffie-tt. fSaia^ffi4 5i:S7£$il 

Sat^Tilffl LfcbtOT-Ji^'^TtiO. SW^S4 2 ±:RTita7. 
y -y r (ijtOA^t^ Sr^JESi-o h (O X' ',i r> ^ 5 Z Wjuf.® 

so ;ztiizx'tz>, 

[0 0 0 7] ©E L7j-5<; 

ELIi. fW/^. *g£co^m;fJ<0}t?!s r .Sg-C-CT 9 . £SS<73 
•^EnfiOs.^it^is'- ^-'i ¥.<r>KP.. i >yk L-X in ') . 

^mm.'-r>7J =7 — {Y.'<Z\^^X^7t7 •S7"<Z$6ZmX.<bi\X 

:\ EL7 >'7 , rt*«WC5FaiESi 1 --Ci'c). 
■!0 ( 0 0 0 S ] ©a^K^S/f^; 

•2!9!1. At ^^*:co Jt^^lS 2r ^1 '•• ^ -a i^ifufi ^IS 

SV <o f.'j (ix-l^tOt-rto, 7^75 1 7i • -b SSt = i i f- 7c 
i-i. i!t.g. 5 /5^ISS£5 2«Oftn0ci (©^l^ 5 5 iK'l) irSdEiS 
.iifznTicuiSQrffi 5 -! -C-;xW$iv. i&$>2in:m?L 5 2 i-.S 
3L. WfSCt/JtSo J-C-SOiSi'-. PTffiirre^K^KS 5 

■ n-vm:* s ^'K-ni its-ii-c v-ic-. % 

[ 0 0 0 9] 



(3)~ 4#B8¥5-1 5 S 0 3 3 

d?l^y,uft*siS^-C^5. tf-^/^ro^il-C-fift flaffi{=E«Sn53t*t*«*. *3t«Ofia«s«: n i 

9 . E#t#«a**S*«tt. S»9S©SofcaWT-<?i±* #«S*ffi~S>**#«> ****** 6 t bfc t £ . 

*^T-S^Sra5 3. bt*X'% 5fc*. jtelRSBO&ft 10 0 15] 

^t?3^^TV^r>!,^«^F:itli7j ; ^S<^S^i^T^o 0 L*>Lfc [tSfcl] nl<n-sin6<n2 

£ < < 9 . «S« S=3e»SrS5-MBIH7iS*> 5. 10 [0016] 

(0 0 10] :ne,©HH*iBjftt5ft:ftC!i. e*. [fl^l **WJ=tSx.ff. 39IS«!=*tfi LTIEfi^ 

(S^7tameS^«°iiri i :r^.^co^r-a^^F_o t *s 10017] iroit. 3fe*3feotfIiE*3feffitf>fiSfi«^ 

[00 11] ±a-O6*SSOt£3!SR*ff<0*&. ©54t» L/t^oT. Jt*3trt:, S=3S£ 

[oo i 2 ] ©3?.^ 7 y^s. ©s^satis^-e t t£*m&&&f>*<o-&<ommiz&.B-rttm%-<D § 

£&j7*x-',-i. ?ammm>x&xm.< -> * £ ■? so **«e«:s^ > * 9 . aw«K*i»»6«>*jfe<DA.#t 

joi-c. K. f->^i£T cow 9 <t fit* <b-f . ^S-3£-^< «*W»teit*, ^ 

N'-LC (Twisted Xesatic Liquid Crystal) . S T N [0 0 IS] " <D £ o i-SSftig > SfcSF. t r.^fcvTtVZm 

-LC (Suoer T*isied Nenatic LC) fcifett. ISS E«*. ttAtfniJIH^ttB («^S) «;=»*-*-5 C 

ft C 9 . 2R1 *o«*«^MC»*«****eB 9 . *j8F.fSiT5*:xtt«^«JzS^ > ^ 9 . ««A^_ 

m < tc zt'^ ■) ?a >?)o, (oo i 91 

{00 I 31 ^»2,l.>-)S^i±. !ifio'.^^.-5^te/cSW in&m) 1511!*. ^s/l^-K-SS^IT-^offic^S^-^ 

if; v'Ji'f'iH" ?i JT-aS ffi -i- sS cS-'t" o - i^'^^: ES6 0 (OWirix. 2r ^ni"^f raf 13 ?<^VilE 6 0 

0 0 , ' u It. -:<-f.^ll57tfS6 -1 . G 4 b m:z\Z&n^& z r 7 2 

i itm £ -j rz x-v ) *i*mit. is^ast. xtpn&zi\.z, m&n^mrr 2:*. r/^y.^ 

it LTfidSS.il. a^eSfS^iS-o^ A(!r ir^.bKo-^M^fSS 5 a . 6 5 b fW-ht&S G 

* 1- K *U i" o £ fcf ^ n< 1- {13 7L fz « G frf£ L t t*ffix ci'.o, ;ft-|§.?i'!-#H'- 

S 1- <rft L 'nVfS'^J'.o^tf.'.^T'-^^ i . fftfZifimifi^ 50 (Thin l-ilni Transistor) 7 2 It . iSSt -j i ) :i T F 
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<, {&(Dtt* TttifSM I M(Mexal Insulator Met a 
10 0 2 0] 64b CD«4**3R-7- 7 2 £ 

[0 0 2 1 ] iSfiSE^*?/ 2 km7t&6 4 a t^H-ir 

>Z f ,t, ^ai7y7'5 3a ) 6 3 b^Ef en^), « 
jttg6 1 <b 7 ^7 6 3a. 63b > } <Z^P^^^ 
^-^62a, 6 2b^MSilo, ^H^-^62 
a, 6 2 b It, 7^76 3 a , 6 3 b C0S#t3t^ % 
**K6 1 (D±US<m5 1 a — (OX^^M-t^o * 
7t®6 l±5it^SWSig6 5 a , a?3S45 6 5 bi5it; 
£l7tS6 4b, <B5feffi6 4 b^it5Stt^6 S Jl ^r. 
^h,§33ig«tfi] 6 7 a . 6 7 b. 6 7c l^otMc 

[0 0 2 2] * *t?*Jt-1S6 1 >, #7 7«g6 5 a 
> , fSAfi 6 6 > . S?^5ffi 6 5 b k . m.Ttm 6 4b 
k . 67a. 67b, 6 7c>!t JS#f-^ 

[0 0 2 3] -'T^l 7^6 3 3, 6 3 b/>o^7C 

5 2 a. 5 2 b ZFZ^tzfS. A^£— ^iSHf^-^J 

it\ 7y7"o3a, 6 3 b * D y b ^fi^T o i: i- 

7'63n, 6 3 b'.Z&^frtek'X".*. Sgjfclg 6 1 
AWSS^'J^<, feEJ^e^o*'* ^7ct56 

[0 0 2 4] l=7i. ^-^Ct^SG IcOfiffiG 1 

a. 6 l b vOi'oo^^-^Srii^pi/?-. K.WWihWL 

1 14 v r iW i L t £ ft £ ri i * £ i: r: i c -l -Mi iS+Ztz ^ 
[0 0 2 5] £f- . ^QfS6 S^^S^rx 65b. 

^ .7 > s Hr t ^ [gj r ~- x £ i i : i . .a^rg^^'/^'v:^ 1 ; :z *> l ) ~ 
(0026] ^^-?si3^^3"S-56 5 a ±:c 

tt:£6 I 5 n r L7^i' X "T U'S "t*^^ 



(4)" #53^5- 1 5 8 0 3 3 

[0 0 2 7] §»6 1^±SS®6 1 a 

5:n 1. «7tffi6 1 c^ffi^^rn i: *7tg6 1 -co 
3fe6 9 a (DT^&tn&B k-tZ>k. 
[0 0 2 S] 

[»2] s in9>nl/n 

10 =3— f 1 ^ v^»li:^W-e^S*ti-5^"e«f3tffi6 4 a 2: 
W»6 l±i:ISSf-C'tco $t>'<z, $*S6 1 > 

a ^S^feS 6 1 ±i3^S«T-# 3 0 

[0029] i2ii iftiia^sas ocommjj&zm 

ffi55b ?rML, r. ^SKSS6 5 b CO— ^a®^ — 
ig^jr>^ii|IX-T^^^T^'>y = >TF T (Thin Film 
Transistor) Ltiilg^fT^CMtg, 

20 aSrttU-CEl*]ffllS:JK*i-5o Iia2T'it ^77^ 
g^7 7,r>>'^^T§^IS5 5 a 
77^ra^^iim^T'^oS^mS ( I TO ; Indium Tin 
O.xide) teifilffllSrJKj3c-t-5. 

[0 0 3 0] I§a 3T'fZ, S^^S6 5a. 6 5 b 

^-ir^r^rS L-CP^^-^-tro, Iia4-C!l, §^SS 

5 5 a, 6 5bf a i::TN ( y-f ^ y K-^-^-r ^ y ^ ) 

^a a 3^ttAi-o, ?SA{i^/i-^?±SS«r>z L I 

- 1 5 6 5 ^17:^. i&CD&ikmi^&^X i,miz> 

f4>fH]^!-^7tSfi^s:^^o, -/7, TNiiS s B y f.m;: 

40 [0 0 31] ~:<niz. XfSa 5-Cfl tMTtS 6 4 b 1'^- 
rt.'^->S^.S ; ^ r ]m^^l6 7 b^^SG 5 b ;-ig^-f 
i^^-CXfia G-C-. tS53erg6 4 b \Z^7\t* 

S l-fg^-t-Q. -TrCOi-fi. Xf£ a 7 2 . 5 in 

iiv7):K77^'i^7Avgfifj^6 5 a v§^f£^7r! 

6 7 n -ols^L. ^;tS6 I k L7: } 

[0 0 3 2] ^33^!^"c;t A 1 F^TfSG S I'faTcraG 4 

'. % 7- > Ii C B (electrical ly coiuro llodb i rofri 
50 ngeace) SIC, v^r;rAhSLC. ;h C7 [■ 7- - v 
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5 4: l*tOffl*t564 a . 6 4b^rt, ffiftffi 6 4 b 73- 
¥*&T?#5<Z5"C\ #v^St£6 5 b±$rg£itS5:ff£J5x - C l 

[0 0 3 3] t^tlla 8T% 6 1 <D±M«tm 

6 1 a 4r»lmm05(«IHBS:fettTfll*«6 4aS:ftf+tt 

9irio^T. = !!^-?62a, 62bt7^63 
a, 63 b 4:Sraf 5 titfc, 

[0 0 3 4] HI 3 II, «3tffi6 1 coKfF^f^-f 5IUT- 
£>5o 7^6 3 3, 6 3 b^e>***5 6 1 

a <t, B38S£TiS6 8 y7f^A£t-T57c6 9 b ^73^ 

6 1 —CO* 6 9 a (DX^n B B», 
[0 0 3 5] 

[%3 ] s in9>l/n 

5 1 a ^JEWL, SAt45 6 8*(Si^A«ti"5, 
PIT-**, «*K6 1 > L-TT/^^Sr^^fc^-C-niZ*-) 
1. 5^9, LTt/^oTAtf^ 8 ^4 2gWJb-CS> 

«»&<iS-^a*-f5^4:^-C-*, ESrflW* 

>X.!iPMMA (polyseihylmeiacrylate) . CR-39 

mm, * y #-#*<i' k ^y^ft^/*-'/ tfy^*^ 

[0 0 3 6] -77. liigSAtffi 6 3 ^m-iSA,f* 3fc 5 9 
bit. *cD;iiiTom^S^^S:S 6 looE3r*P 

-StS6 s a -cassto-n. ^ 

S'l 6 7 c . <B3feS 6 4b. 57b, S^liiK 6 5 

b . &ihm 6 5 . g^SS 6 5a, 67a. -^7C 

S61. 1 . tPjcfSG 4 a L. ©#1 

< zt b^z 

(0 0 3 7] jf:, *f:&&6 1 .^bSWSo S/7r^:i^ 
St v 5 rc & «&- i'C-r * b ilX^-Tt S 6 l^liIto;> 

iz!&iftmc/)\&. = — T'-.i' >^L. x.y7-/-/;:J:o 
^^^-::^a^')::. vv^o:^. . 6 3bi£i*- 

[ 0 0 3 S ] EN :t. 4^^^ni«^:z-H^-"o^^':or3 



(sfj 3f&3^5 - 1 5 8 0 3 3 
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®6 1 a 5r«-*-5»«<0JB#f*p«:n 1 <fc U ^jcffi 6 1 
Offi#r^«rn t U ^7tt5 6 1 ^TfSilS6 1 b ir«-f 
o^S^ffitff^ern 2 ttoo H4 (2) {r^-ri 9 
\Z^ ^7tffi6 1 JZAttT 5*0±a5^s 6 1 a . TkC^ 
161b — ^Att^er 9 tto>> -h§BS® 6 1 a X^ 

[0 0 3 9] 

1%Z4 ] n • s i n 9 >n 1 
T'£>5o Sfc, T8B*E6 1 b-eMtiL^^^ 
10 [0 04 0] 

[S5] n • s i n0<n2 

[0 04 1] L-Tt^oT. ±sB^s6 1 at^ftL-T 
Mi6 1 b -C'^rM L^'v ^(rlit 4 7d i c/S 5 ^ b 
[0 04 2] 

[§6] nl<n - s in9<n2 

[0 04 3] 
(St 7] 

20 sin- 1 (nl/n)<0<sin- 1 (n2/n) 

[0 0 4 4] i:tI^n2/n^7Ctl^>', £fc 
n 1 / n £ ^ f Q (D^^'^Jj: < r> '0 , ^S^Tqtc 
S^tf*Di-5o ^7t. n = n2t'5)g^, n2/n = 

1 ^> '0 . ±Umm 6 1a T-^S^t L-f-7c^'^ > A, >'i" 
^tT^I6 1 b T^^att L, ^7t. ^e b 3 -H^^^ 7 

2 r> 4r*^TSB*iti*^e3f^75^'C n t m L». ^ # fi, 

[004 5] ob^^Tt, n<n 2T'ft9, 
>#fi, S14 (4) TMi6 1 b 

[0 0 4 5] wiico x o '.zzzn&m'.z ^.txjz , *f^^s 

S:MtgigjtS6K =M-#6 2a, 5 2 b i 
l>'v y7'5 3a. 6 3 b ^fafl^lg^r 7 2 (OWim (S 

Sil«-7 0ft'l> i:iiHto:4^t-$5, -ii:zj:o-c t 

b Teller. ^:fcTi"o * t - i o -TK^Jr^^jt^SfflK 
^r" 2-;-^^^nafi , -^^^ ; ^^>^o J ^f-. 
-10 ^l[Za>>^]5^^^Jl7t?^^i^^Tt-o Z L'.zX o-T^tc^ 

%tz. (^TtiK 6 4 a 4:^a-K^rrV-r7 2 ^ ^f!i] 
;:^S6 1 l-BdiS^^ ' 4:s^C^ o^-c-. 3t"- : S7r:S 
l-iiDfQ-roE]^^ 1 Si^bi-- ir.^-C-£. ^jcf^G I 

[0 0 4 7] .^-J2li>']-C;:t. ^m^llR 5 ;f L o T V " 3 6 3 
50 a. 5 3 b *f-:tit if b. 7C».^7«:S^^^b.t : lO^ 



[oo4 8] se>53, sessstB-e&stDSH^^v^s: 

[0 04 9] 

[02] Single 0^SSiS>7SS:lft^i"oXai2 
[13 3] g s B g g^gf 6 o 'iiioSftg 6 loft 

[14] ^^^Iler^tot^^Oli^c, 
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[(U 5 ] ^^^^^{Z^o^B^^^^^^gJc^J^r 
[@6] S^^^i^^a a s ^^S^^^J€r^-r 

io ?n-r©fS[El-c^Oo 
[W**Mft9!] 
6 0 ff! B B af^iI 

6 1 

=i y * 



6 2a, 62b 
6 3a, 63b 
6 4a, 64b 
6 5a, 65b 
6 6 f^ElS 
6 7a, 67b 
20 6 8 gWS 

6 9a, 69b 

7 o w.m% 

7 1 gf,l 

7 2 fSfiRipSS^- 

6 1a JboG-iitDn 
6 1 b TSGss 
6 S a S£ts 



6 7c 
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